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Abstract

The Peruvian altiplano’s dry puna is the main feed source for specialized alpaca pastoralist systems. Experts
argue that rangelands are severely degraded and have formulated policies and programs to address this.
However, these programs have had little success. This paper presents a qualitative case study of the perceptions
of rangeland degradation held in three Aymara communities, by range scientists of academia, personnel of
NGOs operating in the region and by government officers. We found that each of these groups had distinct
views of the level and causes of degradation in the region. Differences in perceptions undermined cooperation
and trust between pastoralists and professional range management experts. Range scientists and government
officials tended to judge rangelands based on species composition, pastoralists based theirs on productivity of
key rangeland resources (peat bogs) and local NGO’s tended to have an intermediate position.

Introduction

Peru’s Andean rangelands are important resources because they provide forage to over 80% of the nation’s
livestock. This livestock is largely owned by herders living in poverty in peasant communities (Huerta 2002).
Andean rangelands also provide ecosystem services such as biodiversity, water retention and production and
carbon storage (Rolando et al. 2017). Most studies of these rangelands have focused on their ecological
dimension. Research conducted in the 80s and 90s concluded that that rangelands were highly degraded and
at risk of further due to overgrazing and poor management. These studies continue to influence development
and conservation plans in the region. Although rangeland science has changed since the 80s, these early studies
continue to guide actions in this area. In addition, there have been few studies of the social dimensions of
degradation and almost no studies of the perceptions of rangeland users and managers. Perceptions inform
decisions and reflect past experiences, knowledge and constitute the lifeworlds of decision makers (Long
1989). The present study examines perceptions of rangeland degradation held by actors involved in rangeland
management and governance to understand their implications for them to policies and development programs.
We use the social interfaces theory of Long (2001) to analyse the situation we find.

Methods and Study Site

Rangeland degradation in Peru is a complex problem involving decision makers at multiple decision-making
levels and diverse socio-environmental contexts. There are two groups of actors concerned with rangeland
degradation: stakeholders and pastoralists, who were selected purposive sampling techniques. The stakeholder
group (22 men and 1 women) consisted of academic range scientists (10), government officials charged with
range management issues (9), and technical staff of non-governmental organizations working in pastoral
communities (NGOs) (4). Each group of stakeholders included those who had national and regional (Altiplano)
responsibilities. Those with national responsibilities were located in Lima and those with regional responsibilities
in the regional capital, Puno. Seventy-three pastoralists from three dry puna communities Apopata (25),
Chocorasi (26) and Lacotuyo (22) were interviewed. All were low-income Aymara alpaca pastoralists who are
among the most vulnerable to climate change. These communities are all in the district of Mazocruz, the El
Collao province of Puno department. Structured interviews and participant observation were used data from
pastoralists and semi-structured interviews were used for stakeholders. Data was collected in 2010.

Results

Perceptions of Rangeland Degradation by Stakeholders
About 78% of stakeholders based in Lima and Puno think that rangelands of the Peruvian Andean highlands
and the Altiplano are widespread and severely degraded. They believe that most rangelands are in poor and
very poor condition, and that rangelands in good condition do not exist. All stakeholders use the same criteria
to determine condition and degradation. Those are plant composition, plant vigour, plant productivity, and
plant cover. Scientists provided more details about the indicators of degradation than other stakeholders did.
Most of them focus on the dry-grasslands. They argue that vegetative composition and species diversity have
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changed dramatically, that palatable plants have decreased considerably while less palatable and unpalatable
plants have increased. Plant vigour and plant production have diminished, and plant cover reduced.
Government officials tend to go further by saying that in some places, there are signs of soil erosion and
desertification. Scientists and government officials argue that rangeland degradation is more pronounced in
the southern region than in the north of the country. NGO staff working in the Altiplano include the quality
of peatbogs as indicators of degradation and talk about shrinking and disappearing peatbogs. Scientists and
NGOs representatives argue that degradation is much greater in peasant communities than in large production
cooperatives. All of them agree that rangelands are getting worse. A minority of stakeholders (22%) believe
that rangelands are degraded to some degree and that severe degradation is limited to specific areas. They
consider rangeland degradation to be moderate and localized. They do not believe that severe degradation is
widespread. This small group of stakeholders believes that rangelands are in fair condition and that rangelands
in good condition exist.
Perceptions of rangeland degradation by pastoralists
Pastoralists in Apopata, Chocorasi, and Lacotuyo share the same perceptions of rangelands. They use neither
the term degradation nor the word condition to explain rangeland trends. About 73% of pastoralists believe
that rangelands are in fair shape, 18% believe that rangelands are in bad shape, and 8% believe that rangelands
are in good shape. Only pastoralists of Lacotuyo think that there are no rangelands in good condition.
However, about 66% of alpaca pastoralists in the three communities believe that most of their rangelands have
experienced small negative changes in the previous 30 years (1990-2010). About 20% of pastoralists think that
rangelands have not changed and about 13% of them believe that have improved. Pastoralists interviewed
believe that most rangelands are slightly degraded and perceive rangelands are mostly in fair condition.
However, all of them believe that there is a negative trend in conditions due to climate change and that the
trend is intensifying.
Pastoralists classify rangelands in two main types: wet-grasslands (bofedales or peatbogs) and dry-grasslands
(pajonales), and changes they observe are in terms of these local classifications. The negative trends that most
pastoralists observed were related to bofedales, their reduction in number and extension. Pastoralists affirmed
that peatbogs were fewer and smaller than they were previously, and they observed that peatbog plants preferred
by alpacas are fewer and shorter. These changes led to alpaca weight loss, increased mortality, a reduction in
herd size and decreased productivity. Some pastoralists mentioned negative trends in dry-grasslands. Desirable
plant species like festucas have decreased, the less palatable irus and the unpalatable canllares have increased.
Plants that alpacas prefer had less plant vigour and were less plentiful than before. They also associate rangeland
degradation with changes in grazing duration. During their daily rotations, they have observed that animals return
hungry to the corral at the end of the day. They have also noticed that seasonal grazing in the dry-grasslands
during the rainy season is shorter than before because of reduced forage availability.

Discussion

Stakeholder and pastoralist perceptions of rangeland conditions are different. While most stakeholders believe
that severe rangeland degradation is severe and widespread, most pastoralists believe that rangelands are
slightly degraded. Similarly, while most pastoralists believe that rangelands are generally in fair condition,
most stakeholders assert that rangelands are in poor and very poor condition. Pastoralists’ perceptions do agree
with those of a minority of academics and NGO officials who believe that rangelands are degraded to some
degree, that degradation is not severe, or that severe degradation is limited to some areas. However, both
stakeholders and pastoralists, believe that rangelands conditions are worsening.
Stakeholders and pastoralists have different perceptions because they use different indicators to appraise
rangelands. Stakeholders and pastoralists focus on different types of vegetation. While stakeholders’
evaluations focus more on dry rainfed grasslands or pajonales and barely talk about peatbogs, pastoralists’
interests focus on bofedales (peatbogs) and less on dry-grasslands. Stakeholders focus their attention on
pajonales because they represent 75% of total rangelands and are the most dominant and visible vegetation
type in the region. Pajonales are the main reserves of plant diversity, their plant cover provides many
ecosystem services. Stakeholders barely mention peatbogs in their grazing plans because of their small area
(>1% total rangelands). However, alpaca pastoralists focus more on peatbogs because are the key food source
for alpacas and thus the pastoralist’s survival. Peatbogs are critical resources because they determine the size
of the alpaca herds (Palacios 1988). This echoes Scoones (1991) argument that wetlands are key resources in
semiarid and arid lands. Peatbogs are used throughout of the year but are critical in the long dry season. In
these pastoralist systems pajonales are heavily used mostly in the shorter rainy season. In other words, family
incomes depend mostly on the condition of peatbogs more than on rainfed pastures.
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As consequence of focuses on different types of vegetation, stakeholders and pastoralists also focus on
different characteristics of vegetation, those that are meaningful to them. Stakeholders care about plant
composition, plant vigour and plant cover in dry-grasslands. Pastoralists care about the number, size and
productivity of peatbogs. All stakeholders reported that palatable plants have decreased, and that less or
unpalatable plants have increased to indicate rangeland degradation. Most stakeholders also reported reduced
vigour of key species, that plant cover has been reduced, leading to soil erosion and desertification. These
indicators are especially important for scientists because they related plant diversity and vegetation climax,
with excellent conditions. Pastoralists care about the number, size, and productivity (density) of peatbogs
because they correlate with animal weight, health, and production. Most pastoralists have noticed that peatbogs
have been reduced in number; some have shrunken, and others have disappeared. They have noticed some
changes in plant composition, but this is less important as long as they produce forage. For pastoralists peatbog
productivity is important because it correlates directly with animal productivity. They negatively evaluate
peatbogs when animals looks like they have not eaten sufficiently, have produced less fibre, or have gotten
sick and died more frequently.
Stakeholder and pastoralist’s perceptions differ because have different interests and goals. Stakeholders’ main
goal for rangelands is conservation to preserve ecosystem services, while pastoralists’ focus on rangelands is
animal production to meet family needs. For stakeholders, rangeland provide many environmental services. Plant
composition is related to diversity, plant cover is related to soil protection and all the services related to soil like
nutrient cycling, carbon sequestration, water retention, and erosion and prevention of desertification. Thus,
stakeholders emphasize preservation of rangelands for the benefit of present and future generations. However,
this approach also benefits stakeholders, because it gives them the opportunity to develop research and
management plans and make a living. Pastoralists’ incomes, well-being and development opportunities depend
almost exclusively on rangelands. Pastoralists focus on peatbogs because they are the key to their survival. The
interests of both groups are distinct, but both are valid and complementary but are often in conflict.
The scale of view of the problem can also explain the different perceptions of pastoralists and stakeholders.
Pastoralists view of degradation is limited to the land they manage, whereas stakeholders have a national or
regional view. Pastoralists’ perceptions reflect the current situation of rangelands they or their neighbours
manage. They can be heterogeneous because conditions vary from one person’s pasture to another’s.
Stakeholders’ perceptions of rangeland conditions are based on average conditions at a national or regional
scale and so there is more agreement among them.
Pastoralists and stakeholders use different indicators when appraising rangelands that inform their perceptions
because of their different lifeworlds (influences, experiences, and biographies) and thus construct reality
differently (Long 1989). Each group based on their own life circumstances have distinct constructions. The
reality for stakeholders is that rangelands are severely degraded and the construction of reality of pastoralists
is that rangelands beginning to degrade. Peruvian stakeholders’ perceptions are deeply influenced by the
western theory of Range Condition and Trend (RC&T) model and by Harding’s theory of tragedy of the
commons. The RC&T model also known as “range succession model”, is an equilibrium model based on the
Clementsian vegetation succession theory. This model assumes that range-livestock systems operate in
environments that are generally stable or equilibrial, and that only one climax vegetation exists, so vegetation
composition and production below the climax are degraded. This RC&T model assumes that range managers
have control of the system, and consequently, that range condition is the result of their decisions. So,
maintaining rangeland condition requires determining carrying capacity and regulating stocking rates. This
model informs our stakeholders and has dominated range science in Peru for more than 50 years. Based on
this approach, the official website of department of agriculture affirms that current condition of Peruvian
Andean rangelands is between poor and very poor (www.midagri.gob.pe).
The RC&T model suggests that Peru has no rangelands in good condition and that most are overgrazed and in
poor condition. Interestingly this is at odds with the fact that livestock numbers have increased over the years
(www.midagri.gob.pe). This model does not fit well in regions like the Altiplano that have high climate
variability. Because most rangelands are managed by poor peasant communities, the stakeholders have turned
to Hardin’s tragedy of the commons theory to explain degradation and to be the basis of development policies.
The stakeholders tend to ignore the fact that rangelands do not fit the definition of a commons, they are
managed by communities, that do limit access and have some regulations (Palacios 1984; Postigo and Young
2008; Turin 2019). Although, in the late 80s early 90’s, RC&T model was challenged by non-equilibrium
models (Ellis & Swift, 1988; Westoby et al 1989; Ellis et al. 1993). Furthermore, the management models
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based on Hardin’s framework have largely failed (Ostrom 1990). In spite of this, Peruvian stakeholders have
remained true to the RC&T model. This model is the only one taught in.
Pastoralists’ perceptions are based on daily life experiences and the need for family income in a context where
there are no options for diversification. In addition, their extreme poverty, migration, labour scarcity, and
government programs are undermining their ability to manage rangelands as they might wish (Coppock et al
2017; Turin 2019).
Given distinct lifeworlds, stakeholders tend to exaggerate rangeland degradation and pastoralists tend to
minimize them. Both social constructions of rangeland degradation may be valid and legitimate. However,
different perceptions of rangelands degradation lead inaccurate policies or erratic behaviours. Thus,
stakeholder aim to reduce the stocking rate and promote land privatization. Pastoralists tend to overexploit
rangelands to increase animal production. This difference has enormous implications for any initiatives for
sustainable rangeland development. Although groups have contrasting perceptions of rangeland degradation,
their goals and interests are both opposed and complementary. It is important to understand the reasons for
this contrast in order to promote a common understanding of current rangeland conditions. Any attempt to
improve rangeland conditions must be based on mutual understanding. A common understanding of users and
stakeholders can be achieved with the use of more comprehensive and integrated management and monitoring
models that include both groups as key actors, using their knowledge and participation.

Acknowledgements

SANREM CRSP. University of Missouri. CIRNMA to be host institution in Puno. Pastoralists of Apopata,
Chocorasi and Lacotuyo for hosting and cooperating with researcher in the field. Professors and Scientists of
UNALM, UNA Puno, CIP, INIA Puno. Authorities of Ministry of Agriculture, Ministry of Environment,
Regional Government of Puno, and Municipio of Mazocruz. DESCO, TMI, Proyecto MASAL.

References

Coppock, L.; Fernandez-Gimenez, M.; Hiernaux, P.; Huber-Sannwald, E.; Schloeder, C.; Valdivia, C.; Turin, C.;
Turner, M.; Jacobs, M. and Arredondo, J. (2017). Rangelands in Developing Nations: Conceptual Advances and
Societal Implications. In: Rangeland Systems. Processes, Management and Challenges. Briske, D. (ed). Springer.
ISBN 978-3-319-46709-2. http://www.springer.com/us/book/9783319467078
Ellis, J. E., & Swift, D. M. (1988). Stability of African pastoral ecosystems: Alternate paradigms for development.
Journal of Range Management. 41(6), 450-459.
Ellis, J. E., Coughenour, M. B., & Swift, D. M. (1993). Climate variability, Ecosystem stability and the implications for
range and livestock management. In: Range ecology at disequilibrium. Behnke, R. H.; Scoones, I. & Kerven, C
(eds). Overseas Development Institute. London.
Hardin, G. (1968). The tragedy of the commons. Science, 162, 1243-1247.
Huerta, L. 2002 Formulación de Herramientas de gestión integral para el manejo sostenible de las praderas altoandinos,
estudio de caso en la cabecera- cuenca Santa Sihuas- Ancash. Tesis Ing. Zootecnista. Universidad Nacional Agraria
La Molina. Lima, Perú.
Long, N. (1989). Encounters at the interface: A perspective on social discontinuities in rural development.
Wageningen: The Agricultural University.
Long, N. (2001.) Development sociology: Actor perspectives. New York, NY: Routledge.
Ostrom, E. (1990). Governing the commons. The evolution of institutions for collective action. New York, NY: Cambridge
University Press.
Palacios, F. (1988). Pastores de llamas y alpacas. In: Raíces de América: el mundo aymara. Albó, X. UNESCO. Alianza
Editorial. Madrid. pp. 133-155.
Postigo, J. C., Young, K. R., & Crews, K. A. (2008). Change and continuity in a pastoralist community in the High
Peruvian Andes. Human Ecology, 36(4), 535-551.
Rolando, J.L.; Turin, C.; Ramírez, D.A.; Mares, V.; Monerris, J.; Quiroz, R. 2017. Key ecosystem services and ecological
intensification of agriculture in the tropical High-Andean Puna as affected by land-use and climate changes.
Agriculture, Ecosystems and Environment 236:221-223. https://doi.org/10.1016/j.agee.2016.12.010
Scoones, I. (1991). Wetlands in Drylands: Key Resources for Agricultural and Pastoral Production in
Africa. Ambio, 20(8), 366-371. Retrieved January 24, 2021, from http://www.jstor.org/stable/4313867
Turin, C. (2019). Perceptions of Rangeland Degradation and its Causes in the Peruvian Altiplano Dry Puna.
Dissertation to obtain the Doctor of Philosophy degree at the University of Missouri-Columbia.
https://hdl.handle.net/10355/71841.
Westoby, M., Walker, B., and Noy-Meir, I. (1989). Opportunistic management for rangelands not at equilibrium. Journal
of Range Management. 42:266–274.

